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( 1 ) Japanese Patent Application Laid-Open No. 2000- 1 74283 

"SEMICONDUCTOR DEVICE HAVING SOI STRUCTURE" 

The following is an English translation of an extract of the above application. 

5 A semiconductor device having SOI structure according to the present invention 

comprises a SOI substrate in which a buried insulating film 2 and a surface semiconductor 
layer 3 of a first conductivity type are laminated, source/drain regions 6 and 7 formed in the 
surface semiconductor layer 3, and a gate insulating film 24 and a gate electrode 1 1 which 
are on a channel region of a first conductivity type between the source/drain regions 6 and 7. 
10 In the semiconductor device disclosed here, the thickness of the source/drain regions 6 and 
7 is smaller than that of the surface semiconductor layer 3, and the channel region has a 
high- concentration impurity diffusion layer 5 of a first conductivity type having a higher 
impurity concentration in the vicinity of the bxiried insulating film 2 than in the surface 
region. 
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I m^m 1 ] mubj^^^imfmx/m i m^(^mm^ 
m^si)^M ^tix^h s o I mi^t . itrie^ffi^** 

1 m'^'MmSPfW^iiu^ tt v%|> i: 

^tst -ri. s o I If jt£7)^*^is. 

1 0i8~l X 1 O^o a t om s/c , -f-r^-ZU^^ 
O^S^i^*U X 1 0i5~l X 1 0>8a t oms/cm 

-rid}- 1 

~ 5 <0 V ^-fix*> 1 otliBK<7)4i^#^a. 
[ if 7 ] 3 CiHai^0^(*:^ac7)^^' ^Vl- 

[fS^^S] (i) S^±t-, 1 

/o« 2x10"' ^fflp/ ATM 
a{lnlas) 



^J^fiXL, (iii) g!V^T^y-bfi;®Srv;^^'i:LTffl 

v^Tm2^mM^iK!t^!l'^^^$:J; ^m<mxth:ib\,z 

cosffi^^i^is 1 m-wv^wm^^iSM^^tx , 

li^mx-h-yx. m.»>^^?f^^lmm&m\.zii\^x^(r)mm 
mtx 0 1 m 1 mmm^miism.im^^^ i ©^sji 

mm^z<n^m 2 m^T-wm^ki^x lx . mmm<r)m 1 

[WmillO] xe(iii) tciJV^-C. m2©^^*i6 
^■^ 3f y S: . y- hiteiSKZtl^y- KmiS SrSa LTS 

w^JSBiassco s o I mmco^t^s<Dmmijm. 
1 ] jM(i) izi5ifhmm^<r>mm 

[000 1] 

t^#mmizmL. xommizit. m^'^nmoifSi 
m^m-th so I mmzm^^ti. mzi&-^Emimm 
mmizmm^mo:^t\i^Wii>zm-th . 

[0002] 

cMosmm±i&w±mm<^^tix\^h9}\ cLcn^ 

0 ^:ffi«Ei6f^ ( Vdd< 1 . 5 V ) coolest LT . C 
MOS08S$:«BS;-r-&MOSFET{i, +:}}-^rlljf^V- 

•^yi:nti'±hti>ibi>z. ^commvs. (vth) 

E (Vdd) £01/4UiTSSlcjaiJ'-$-(i:&^e:«S*^$>&. 
L*>L. Kffl®E7WST-rs i; . MOSFETctjoff 
U - ^ «grt*^'»5tt«ora^tct^ -5 T mwstw tit* irt 
I.. 

[0003] 
[fgci] 



kT 
9 



^9QmV/dec 



[0004] Idofm:t7B$ (Vg=0 ) OK 
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[00 05] ^coj;3^ffiB3ffl«EfcOFFU-^m8SE 

}-(;)Yv-Y:^ycr)\m^m^-ti-}i^tLx. mm. 

® t >?. ^' N'-f t tt ■& M O S F E TOfflfflffiff 

mx'\mo s F E Tco<ssffi«i#sr^-ri.;ti6icraii 
1). 

[0 0 06] tZ^T. MOSF.ET*<SO I^ICJ^ 

-fk^iXTtSO I1SJtc7)MOSFETt-?V->-r<±. «ffi^ 

Cd=0h:^'5. S^rr^^SfgiatiieOmV/ 
d&ctX'WSrrh^ltti^X'^h. ^iitwJ:'). OFF 

1). 

[0 0 0 7]^3t. ligffl«E€:3>'hD-.'l't-|>:^a'0 

TMOS • Xl^vi'a/l'KMOS ) *n 

EEE{C^;^nTV>&. C:c7)DTMOS{i, HI OC 

L^vi i 0 , 'J 3 3 0 }L\<zmm^iimm 3 

1 au^^M^f*® 3 2 3 2 

m3 2^ZV-:X/Y\y'i yw&3 2 amf-^^r^-JV^W. 
3 2b*%M$iX7t1SJi2r*tTV^S. iiJt, ^r'- h« 
ffi3 3(4, ^^'^^;l^i^3 2 b t^WtC^^ixTV^ 
I., iwio^rlfJStcJ: 0. •^^':t^;t^Ji3 2btcmE 

[0 0 0 8] LA>L. ::£ODTMOST-{±. Yvyi^X 
W^^fLhtzMz. ^■v^vW^«i3 2bi:^r--hS®3 

yfy^m (0. 6V) XK)+-im<t^^iWI^j:^i'. 

[0009] $ ^>c, w\(omt tx. mil ic^^-r J; o 

^ S O I ISJtcOM O SS^fl^S*^ ttMT 9-24 
6 5 6 2-i-<i^^tc:^$ixT w<^^^4:^ai±. 

mm^^mi^m±lz y-h^4 3 tfim^ ^fihth^ . 
iz. mm^^mizv-::^^}^^^ ym.m4 1 . 4 2& 



t. ^A'*;L^^4 0i:7Kx-f 3^^:? HfSi^4 4hS: 
S^Wt;:ig^-ri>^4 6 2:<it?t«jtT'S>S. C<7)J; 

tii'X'^h, 

[00 10] L*-L. Z(r>i:z>^j:mmX'ii. Y^y^VX 
i^4 4i;$:g?SE-r.&igK4 6*^»^$iXTU^i7)X\ J: 

[0011]^^, $ ^^cgiJOWt Lt . 012 icS^t 
i ^ ^^f*^a*5. !»ga¥ 9-36246 ^JJimz^ 

%^fix^.^h. z.<r^m^mt. v-'ja^SMsoi 
tcSis^jii^^ifasK 5 1 sr;^^®^^fts 5 2 a^js^^ 

ii . 3 2 ±lc:M O S h 7 y i^';^ *^JB^$ 

ixTfcO. ::(0MOSf-7>'v'X:J'<7)-^^^-;l^iS5 3 
A*, -?-ix^iVNMTX|lIg&54lc«^$iiSJ:i:l;J: 
0 , :t^;pmJ* 5 3 i=«S*m«EPin$ ix. J; o T , 

^yy-Jx^ZLh^.z/'^-^rx^mzW^^t^hfz'sb. 

'SrMWSrS-r "!> i: v ^ ^ Wmi^h h . 
[0012] 

[iiiiS:»i^-r2./i«6co#a] is^w^\zi.ix\t. mm. 

ct3(.^T-?-^o^ffi®*si 0 tig 1 mmmT^nmmmf}^ 

& s o I «jico^*^a*w$fi.2.. 

[ 0 0 1 3 ] i/vi. *^Bjcin.{f. s 

2 mmmpfmm^ ^i- >- Srax-r & c: t tci o m 2 mms 

V-X/YV^ym)&^mWLL. (iii) «!v>Ti^y-h 

'5a?<^-r&::i:t^J:o. w.2mnm.-/-x/'vv^ 
!tt^ t -t a ±is s o I fl}3^£o^fi|^aoKjt:^-^*^s 

[00 14] 
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mi¥m^m^tix^d:h so imLb. mM^t^m<r> 

[0015] *5&0flCt3ltS S O I msM. W^W^ 

\<Z^ts:-mX. ftliO-^i^-'irSOI (BESOI) , S 
IMOX (Separation by Implantation of Oxygen) ffi 

GaAs. I nGaAs^CO-fk^!t?!l^*« -^^r 

[0016] sj^>s=^^^iteMiKfc \^x\t. muis i O2 

t'^?)*^. 5 0 nm~5 0 0 nmSSA^^lf 

[0017] ^®^ftSJ±. b 7 5r?^fi£-rS 
y';Pvri^A^£7)ii£^#:, GaAs. InGaAs 

mmit. 'i%(:>ti&^^#^m.<r>mm^^m.Lx . mt 

T , jiHiiS-r -i. fc . Mi.{f , 1 5 0 n m~2 

OOnmgJK**^{f^>ill>. 

[0018] «M^*e«i> ±i2L/>: i dt. ±t t 
i 0 < ^ ix:tmi»^i^;SigS 



[0019] a>m2^^y-x/H^-f yfsiiti, ^ 

1 020—1 XI Q)->-'^z.Xoms/ c-a\^'^&a>'MiX:^ 

^ vmmi , •^A' :t-/Hi<?5 V -X/ H u y^^\.z. l 

D D^ffiJicD J: 9 ^rffiiSSOfiJ*. $> 6 v MiH t jgJSO^ 

2 0bnm) ^0 5 0%tfr^t, ftttWWiSO 
nin~l 5 0 nm. #tcl 0 0 nm~l 5 0 nmgJKi; 

[0020] gg$:S-|olltlll2(l:S^-r 

S:Nbi:-r?>i:. N b»N a fc^S:?. i o iC^^WfflS 

A'^^;l'<75^2^^:^iNEIS!lilSN a{± 1 X 1 0>*- 1 X 
1 OlSat omsZcm3 ify^S^^^iBiKWM^T) 

■sm7mmt.^<nw. i ^ms^^wiuK n b « i x 

1 Oi8~l X 1 O^Oa t oms/cm3gJg*^^(f <^ix 

*>-C'# 2.*^ j5<J;t{?- -f-n-fixB 0 nm— 1 5 0 nm^ 
5 0nm~l 5 0nmigJg*<^{f<?>iXl>. ^ 

[002 1 ] 
[1^2] 

— ^r^ 

[0 0 2 2] (S^iia, Tb{±a®^^^^;UOff;^<., e{± 

[ 0 0 2 3 ] t/w, iSJe^Mii^ffiiWitS. 

[0024] 

[SC3] 

[00 2 5] (^4", Xdl±lSilJg:^]^W£tiilOil 



!( 5) 



^^tlfaKt=i£^-r?.^i:*W* Lv\ ^rfc. 
[00 28] (iCtfi, Vfb{i77 7 ^''^'>'^*«ff> Cb 

. RKfiiiff vth t s:K^<^EnsDiaE V b t iimmmj: 
mm^^t*^^^ a;K^c7)EpaD«EVbtij:ot:ra 

[0029] ©y-x/Kl^^ yffllSilTl::ES^SI§ 

1 mmmimm^i^^^ii - v -x/ f ^ -< y^i^ 

wgf-^¥«Sr<S?«-f i. fc !> i ■? c: 

{i. 1 X 1 0'^~ 1 X 1 O^'' a t om s/cm3 
^f6!B!l-igST\ 50nm— 150n mSJS£7)ff;^-C'?efe 

[oo3o]i^ct3 ><zmsim-miitsk^^^-^'^ 

[ 0 0 3 1 ] 2ts:5|B3<75SO I«)tO^#:^S 

{i, ^Mi|i^#:®(CJ^^$iX?ty-X/H^^>'^lS 

tlh'^^J^'< H (f^iUtfMo S ij. WS ij) h'KUv' 

JUPlSOnm— 300n mmgT'Jg^-r 4 w k 
i>. ^fc. y-FSffiti, mj^t-sy-x/HU-^ 

Wmi<Zi^h-^-< ^''>*-y^X'<-^f?r*LTV^TtJ: 

[ 0 0 3 2 ] ^rJ3 , ^U'^-^^iS^-Vmwmti'^^ 3.1V 

hv.xjm.^tLh%^^z\t. ^<r)i^^ivn^zv=yy'J7^ 

9t^^Wm^%f\.. :S.h^>'i^'X:J'7&<a3XB!-fliP^ 
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[ 0 0 2 6 ] $ Z<r)^<r)-^WM(0 S O I ^3§c7) 
[0 0 27] 

[ia4] 

2»Cox VCox) 
v%. ::ii4>n3Xffi{tiK^M^i^-f-«^^Si^'^llff 

^m^<mT\,z%ws^wmm.mifimifi^ c t t=5r 

^(r,^^^^i\^'im±-^n%mzw^-th z. ht^'t 

mtDmrizmifi^m^^MW&^ii^ ^mi^s<o 
■9-<x. mims.mzXK)msmmth:ittf^x'^h 

SFETc?3ilffl11E^Mffll-r-&/v:>^(3fi^t'S>l). mi 
tf, ^ffi^^(>tt«0)K»**l 5 0 nin~2 0 0 nmgjg 
com^. m^mmmiiS O nm~ l 5 O n mSS^OK 
JI i: -r •?> C: i; *iT' t , iSS^^MtaWl^^^MftigS 

T^h. tea. ■t^:^^iimmcomm'^iMm-thij^ 

^) tc:{i>'N'>frxfiJE^E|JnrU, X ^ (:t 7 
— r-f y^^mict. 3j-7B§t{i:yNMTX«ff?:EP^-r 

ii'^S-y:2>C:k*<T#'5.. 

[0033] 2|s%H8cr) S O 1 1Sjt<7)^(*:^ai±, 
kSE^;ifx^&fieffli-&CVD^lcJ: OJ^fiK-TS^k 

^■r-s.c:k*iT'^i>. 

[0034] iifv:, ^®^»;i$:Sl^«Sk-ri.* 
^^®^*ai=aA-r&c:k^lwi-:.-C h'-try^-r 
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xm~^j:WiS.X'y^-'cy-/-ti^i.zii, ixio'^- 

1 XI 02i>at oms/cm3SjSA«if^LV>. — 

m^izii. mmtoT-mmmmtn x i o'^-i x i o'^ 
[0035] mz. mm^f^m±izy- himmRi/ 

jg^fi. m^coMOShyyi^x-$'im^-ti>:fi^<'ZL 
[00 3 6] lS(ii)tfcV^-C. y-\-^^:-?X9t 

Lxm\'-^xm2mmmp^^'^ ^yi:^x-th:Lbi>zi. 
•3 n 2 ^msv K -f ymmi:mm-h . c: 

# i. . V -X/ K I- -f yiii^c7)gg^ ^®ifi#f^;io 
mjmizj:'om^-t^:iti}''X'^ i>*K mtii. mm^ 

5 0 nm~2 0 0 nmmK<?3^(::{4« 10 
0 nm-l 5 0 nmm&(Om^X'h^Zbi)^1^tL\\ 

Vy^m^^hm^iZli. 10~2 5keV^ 
<7)inSX^x/l'^— , 1 XI 015—4X1 O'^atoms 

iP?WlC^^?^!BilS2r, 1X1 020-1 XI 02' a torn 

ffll-^^JS^tCti, 2 0 — 5 0 k e VSS<7)anjSx^./Pd(^ 
— . 1 X 1 015—4x1 0'* at oms/cm2 S;SiO 

^/ H U i^^J^ii: L D D ^J^D D D 5:^-r If 

mx'm^Lxi>j:^\ 

[00 3 7] X5g(iii){ct3V^T, y-S^fiiSr-?;^^ 
i: LTfflv^-cm2^«S'F*$!fe-f J; 0«<^A-r 
iiltciO, |g2®^V-;^/HU^>'««TcO 

u -f ymmmeof^ l SmS-^ -v ^^;u^SsT?) ■r,x, mub 

jLi^t^WLfmEmiza^^x^iommmi&x 'o i mnm 
■r ■& t -I. . c: i7)i^£O^^^S^*E%co-f ^y 

aAi±. 1 5 0 nm-2 0 0 n 



mmg. y-hmffi*^2 0 0nmSJgC0^O;K'J j/'J 
3y{CJ:0J^S;^<lTV^i,^t;{4, 'J:^5■mv^Tl5 
0— 170keV<7)Sn3S-X^vP=3f-> 1X1013~5X 
1 0i«at oms/cm2 gjgcoH— XT-^r -5 .Ifctwi 

0 . smmizmim^coT^mi^i i x i o' s - 1 

X 1 ©'•'at oms/cma ig^h-r-S.:frft3&«^tf ^>ix 
S. ii:ft, at^l:fflv^^«^tcl±. 32 0-380ke 
V<:oaDjIX:^.;i:'=Jr-. 1 X 1 O'^ — 5 X 1 0" a t om 

[0038] ^^3. IS ( i ) izanhr- himm& 

iz}Hfhm2mm.m^m^'(:^y&xit. ir-hmM 
i}^^^=&th^mzi5\,^xiiy-hmmRr/y- v-imm 

mmb<DWi<^mm^^ti^mi,ztx'mmL. v-x/ki- 

>-^l^TiO^®^*ii<^Sl ®^^^'R!)JSS2:{£ 
i: i><X'^ h . OTt . ^fgejO S O I ffiJtO 

^#^«<5oiisfe«oj^®S:, mmi,zm-:sxm.mt^. 

[0039] HMtOJ^®! 

SOIIfJfecONMOSFETSrHllw^. ISltCJoV^ 
tlX^^h, 

[0040] SOI mmcomL<>zt5nhmmi^ u 3 ym 

3er>mmi>zii. ^®>''ja>'Ji3coffiJi:j:0t>^v^NS 
<;5V-x/Ki-f y^J^e, 73&iJBfiS;$ixrv^i>. ^® 
zyV ^ym3<r)mmx'S)-:>x . v—:K/YU^ym$i 
6. 7^tc:!±, PM^0SBf-A':t'.;W4*«EgLTV^2.. 

ttz. v-xyvu^ yw^e. imfco^mi^^j^y 

m 3 izii . ^® ^T-yP 4 J: 0 i> ^^tiJgJS**® < 16^ 

ayr^fl'tiZTnLtzXol'Z. ^®f-A':7-/U4 J: 0 
ftigjg*^ < I5^$ix?t PSOi^ia^J«??!iSi;«S:ii 5 *^ 

1 OCcSgg^ilTV^S. ttz. a®-f^-v:7Vt'4±t«, 

y- himm 2 4 &:n- lt y- h 1 1 ^^j^BE^ixT 

[0 04 1 ] ^±3, ±.iet;fct->r{i:. lOCONMOSF 
ETl^ov^TSiBflL!t3&*, 03lcS^L!^>:J:d(c, CMO 
SFETT-S)-5Tt,<tV\ l213cr)CMOSFET{±. m 
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=Fmmtii. v'v^Tvrm) ^mifhztiJ^T^ 

[0042] tfz. ::iX<bNMOS^iii:PMOSffli^ 

2 tCi -^Xiffm^tVtzWmcrin M O S F E TRt/ P M 
O S F E TA^-eiimJ^fiE;^ ilT V^2> . 
(00431 ^gfiC<0MO S F ETcOPSS.l/'NSOffijS 

^*$Wi;iS[;i5 . 1 5{i. -fix-f ixm^St^i^ 1 2 
(7)Tt::i2S-ri> PffiXtiNMOftigJg^JiEWltjta 5 

WX'^VnmS. 10,20 tcSgg^ixT v>?. . 
[0044] PMOSFETfi, ±iBU3tNMOSFE 

0, PSiOV-::^/HU^>'MJ^l 6, 17. NM(7)^ 
-V ^-/l-ffli^ 1 4 . NS£7)ffiigiS^MWl£l5t;i 18.1 
9. NScOlailUK^MiWIill 5 . y-hi^Mai/^ 

y-h«iE2 ltCj:Sm^*LTt5 0, NMOSFE 
T h |nl«tc , ^'hgpmE 2 0 tcS«E2 ixT V ^ S . 
[0045] icr)j:o^f««5:*t-2.MOSFET(±, 

(a) y-X/b'U"f >'^iS6. 7. 16. 1 7iOjt-^ 
^»Sr. fliffi«^ti6%HiS8. 9. 18. 1 90^^S 

( b ) mmi^ 'J =3 3{i. ^^-fliS O I 
®i^U3>'aJ:0 tKfft-J:v^7^^*^. rn-fexv-i^y 

< t ?. ; J: T&^T'S . SSai*^^^ t 'Sr S 
( c ) ^y'xvi^ 3 Kx-^ -f yi/(i^^-fbM<7)SO 
I J: D i'hSBSjE 1 0 . 2 0 i l.*«EPJDm 

$r©Jffll-f--& i: i 0 . OFF ^}—79,WfiiSM,-th 

( d ) J'hSEUE 10. 2 0k c7)^ggg$r. WS^^-WMh 
StJ15. 1 5tii-5-C^f-5^i:**T'#. <01gjgJg^*« 

C MO S k |3I^lC-t-i> ^ kJt^T'^ I) . 
( e ) S®^-^'^-;l'4 . 1 4 cOiSTiO^Sia^SS^iiffift 
ffi5. 1 5aStn:*5|^at^-(£»'^7'^i^. RCil®^, mi. 
{f. y-MS7&iEp^^i^3tK<0^ffi■^^^--'^4. 14 

[004 6] ±ie<7)SOI^jti7)MOSFET 

(^w&iz^'^^xmmth. t-r. ±ti(osoimm<r>M 

OSFETti. i^>-rtt.^S^-ftffiT-»±^V^/>:i^>. S 
yri:':f^W!'^-$-t^ZtlzJ:hOFFm&(0^itX' 



S5ltiO, MOSFET(7)ON/OFFl!jf^^(Cfc{t 

[004 7] -P^O. I14(CS^U7ti;-3t. ±15301 
iijt<7)M0SFETir) I d-VgJRrtttCitLtf. -jr-h 
l?li£;)W/L=2//m/0. 3 5Atm. Vds = 0. 6 
V^T):^. ^^-^iOEPioSEVbSrOVt-rSkffiV^^ 
ffl«ffiSr#l>::k*iT'^. S«3>':?^h2r:t-r>'k 
■r-I.Ckti:0. lSv>^fflflS$r#.&C:k*iT^I>. J; 

S-ri>C:ktCiO. MOSFETiOraffl^ffiSrO. IV 

T'^. oFF^^^coraji. mm.'^cowbomEirm 

m-thZbl/Zi'O. MOSFETc7)|10MmJESrO. 6V 
ktfiX'^l. 

[0048] x;PSt>iRwtt. astS^ L^tzX 3 tc. 

hTtOlSiae^J^ 5 k«^^i-Ji^cOlSigffiffllS5 
a^oi8S5:Sfl]t^ifflll-r-i>c: k lei 0;^^-r & ttfix 

«S[<7^mkACiajgiKifck&#ltLT^S-t&. -fS. 
It. '>x;H^tC?g^^iX5tMOSFETk't7x;U3>':?' 
^'hCwk*^ @5 (a) liZ^L^XoiZ. ^msmtl 
TV-i^Jl-g-. -^xyl-StitRwti. 135 (b ) SlU^ (c ) 
IZTikUzXdlz. «M«8SIsuWlJ;oT?l#@^?ii 

[0049] 
[S5] 

V b + R w • I sub< V joni? 0 . 6V 
[0050] '^'x;USin:Rw{±. ^■<T'> h k-^x/WO 

sw^ts^-rs. ia6{i. '>x;uc7)i^-h«in:2-3o 

OQ/sqr.. 103£2/sqr.. 3 x 1 O^D/sqr.Rl/^l 
0*f2/sqr. k^-ft;S>-<^:/^«-^£7)'>x7PStn;RwkMO 
S F ET- X/U3 y ^ hraiEBS S k <OlR|{^5:5^. 
^te. CLCt'OMOSFETJi. ■KSffift-f^ (Vdd~l 
vmS ) T'{±. S«flSi£ I sub*5 1 0 n A^u mm^J. 
Tk#«l^''h^V-i/i*^. y-MliW*n 0;umOMOS 
F E TX'ii . I sub*< 1 0 0 n A^SJilTk ^ 

0. '>x;l^»JiRw{il 06 ^tXrtKch. ioT. 
'>x/l/<7)i'-bSJ5i:*^2 0 0 0 Q/sqr.SSWT 

ic. '>x;^3>':5'^5'>CP•r•l.ACC0iliS6^^:^!Jll$r^t 
-|./ia6tC, •(£V^'>x7l'StilRwkffiV%'>ai/U^l;Cw*^ 
^gJSkSix?.. ClO^Wi 

[0051 ] 

[^6] 



[0052] {ZZX\ tr{±. ft-^c7)i*,±*5 >) B§^?r 
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d=Sr^^SOfi#tCj*U'Cii. Rw- Cw«l OOpsec 
fc^S. ^x;UiiSi;Rw*^2 0 0 0QgJgtJlT. Cw< 

Tbox 

• [0 0 54] tm^fth. c:ix^>c7)M«{±. ^x;uc7)ji: 
S h ^ i/l-SSLt t ^ F ^ ^ > i: UT ^,<x 

-To 

[0 0 5 51 OTtl. mitCS^L^^NMOSFETCOS? 

JKJf 5 0nm'-5 0 0nm^ScO 
S i O2 :6-^^>^-g)±lA6ii^^i^)12&tX]^l 5 0 nm 

-2 0 0 nmmm<^mMi^')^ym3imm^ivx-^j:h 

SO iS^SrfflV^-S). ^*3. <ro^Mi^'J3>';i3t3 

[0 0 5 6] i>:v^T\ *Mi^Un>'ji3(z. ^Ji.{f. Jf' 
a>''<::ty?:. 30keV. 2 X 1 0 a t o m s/c 
m2 tfOK"XTM:tyaAL. 9 0 Or . 60 

[0 0 5 7] mz. 07 (b ) tc^UTtidcz. mmi^ 

U3>'jl3^ffitC. Kill 0 nm^OS'fl:)K2 5Sr}B 

As-iity22^. 20keV. lxlOi*atoms 
/cm2 COY-XX^i^^h. ::OAs>f:t>'2 2(±. 

;ULT. ^mWtClxi 016—1X1 Oi*? atoms/ 

}VA^mm'h. Zix^zi:^. {SHJElSf^ (ONttS) 

[0 0 5 8] ^V^T. 07 ( c) tlS^L/vii^tC. ^ffi 
>'Un>-il3±t3y-h*fe^M245rm-r>&- ^(Otr 

/P*c7)7-VNM;^'r'*i4 nm— 8nm^TS>^o b 
Ife^JK 2 4 ±t3j^if 2 0 0 n m^S^O.-K U U 3 VlKS: 

2 3&^m>'!J3ya3tliiA't^. -f:tvaA«±. 3 
20keVT\ 1 XI 0i*at oms/cm2gjKc7)H 



<5X 10-14 Fc7)ftMW^^'&. 
[0053] 

[iSc7] 



^Wl^<m-m^(r>--^^:^^ry'^)VLX. SSSWCClx 
1 015—1 XI Oi'^at oms/cm3gSo:^MtSlii 

mzm.^^ tifz p M^ofSias^^^JjffiScs s . 9^m& 

-th. tf::/Vy^40\^eV^ 4XlOiSatoms 

/cm2 mmco}^—xx^:ty&:Xtt:itizXK>. m 

X. S^Wtwl X 1 020 — 1 X1021 atoms /cm 

mmco^mmmmzi&^^tifz^mcov-xy vu^ 
ymme. i^mm-h. ztiizxri. miiz^fkLtzx 

[00 59] ^±3. ±iaXS{±. PMOSFETi:|5)B§ 

[0060] mM(omm2 

i^zTskLfzX 0 (^z. Nm(^v -XX 'Yu^ym.me. im 

TcO^Wi^ »J Z3 ym 3 a tc. ^S'f-'V ^VU4 h 

*iE%jiuKtci£^$ fiJt p mco'^umiS:mm s a . 9 a 
mosFETtmmxhh. 

[00 6 1] [28(7)8 O H8itt7)NMOSFETc7)Uig 

m^m^\ mmi^uzi>^m3i^zpmco^w^'^mm.^ 

[0 062] ^Of*. [29t3^L/::J:d(c. ^B^-'Jn 

ym3<7:>^mz. y-h^m24. y-hmmi 1^ 
y-M:®i imTcommi^v:3ym3(^)mmtm 

ibj2,^im^2t(Om^riS:biz. |alB$tcUy>f:tV2 
SSrviA-rS. C:0[S^'^:tvaA(i. 15 0keV 
X\ 1 X 1 01* a t oms/cm^cOH-XTlTd Clt 

CCckO. ^gfflS^***5gt£tWl5co3^. ^^-^--^^^1-4 

s.ixm v- u 3 3 h aiB^2.^ffiMiM 2 1 coif -^w^e 

^O^M?*5i7)-gB^^'V V-tr/l^LT. ^mWCri X 1 Oi'' 
atoms/cm3 l^coyr-mmS^t^zB^-^tlfz P S 
c7)^H^-r ^'^;U4 &lX^^%lt£tiii 8 a . 9 a Sr Jgfi£-t 
i)* tti. U>5r40keV. 4Xl0i5atoms/ 
cm2<7)K-XT-^:tvaAt-^C:fctCcJ;»9. l^iSJS^ 



.1 
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M6*Jt"l xl02i)~lxlG"at om s/cm^gJK 

[0063] iiici , mm<mm i <73SS3t*ffi i o 

MOSFETi:Pl«tC, V-X/Kl'-f >'ffl«6, 7^0 

irrt::PS«o^*iE!K!Eiiil8a. 9a.^mm-^zt*^ 

[0064] 

1 i^^mn^^^wmfmrn $ ixx s s o i 

H 'f ^-^JS t , IS V -X/ H W >'^J^^iOm 1 

coaffi^lS J: 0 1) ^ 1 ^«S^*4%igJg*^ < ix 

Tt^iO^ffi-f-^ ^-/1'4 . 1 4 <7)«{a<03ijSW'2:^^5:^ 

[0065] ^-v^vl-^lS^^millcifSE^tiT^ 
i'|«S?«BEtc<J:0f-A':t-;P«^c7)ElMES: 

K 1/ -f >'^J^i: i: OPa^co^M^ftJlA^ 

[0066] tfz. 'i-^^iv^wf. %^mwm:^ 

, <r>m^W.tf 'x'yu^ C M O S k H^C 



I). 

[a3B<:ofS*^:l»B«] 

[01 ] 3|s:i%B^«oso \ im.(r)^m^m.<^'m.m^^- 
[02] 0i<o^^#^ao^-v^^;i^^<5o^$*i*]w 

[03 ] im^(r>SO I«Jt«0^®#:^S*^CMOS$: 

[04] 2ts:5|Bfl<0SO i:^JSco^^«!il^^7)!WHtS:l5iBH 
t-i)Jt*^<7) I d - V g ftiiat:5^-r0T3b?> . 

[05 ] ^Wfi<r>^o I:^3S<0^^(*ilB«0^^iSiHJ 
■ri)3tJ6MOSFETi7)Tffi0 ( a) , BiBS ( b ) 
t/lIlSS0 ( c ) T'J)&. 

[06 ] ^is^Bjcoso \ ^m(r)^m''^^m.<r>^kW^ 
■r Sfc^^co-^ x/UffiJt k x;W3 ^-^^ h - MO S F E 

TSSSii: cO^«5rS^-r0T$)& . 

[07 ] immi^o \ im.<r^^<^m.<r>wmsMk 
[ 08 ] ifwm s o I im<r^w^m.<r>m(r>msm\ 

[09] 08O^|i^#:Sa<JOi8JtXg5:^B«-fl.Jt*t><7) 

[01 0] «e*<7)SO I^iJtiO^tt^BSrS^-rSSPO 
ffi{B&8Jf®0T'fc2.. 

[011] t^5Ri7)SiJ^73^f*:^«Sr'S-r^SBO«ti«&BirB 
0f'$)l). 

[012] (te3R(0$ ^jICBOcOS O I ffljtc7)if gfils^B^ 

[«r§-<OSiHH] 

1 i^yn^'S^ 
2SJ6ji^«»i»M 

3.3a ^mi^ U 3 >'il (^M^frii ) 
4v 14 

5. 15. 5a. 15a -^mSTc-W^WM 

6. 7, 16. 17 V-X/KW'fy^ig 
8. 9. 18. 19 {SilUK^^ifetfiHWl 
8a. 9 a ^MiMSiiS 

10.20 i'hSPSffi 

11.21 v-vmM 

12 II^^Mffii^ 

1 3 

22. 23 As-^jj-V 

2 4 y-h^n 

2 5 K'fkK 
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imi ] 



[112} 




Nb 



Na 



4J 



0 Tb Tri Tbox-t-Tsi 



[113] 



PMOS 



NMOS 



(a) 



(b) 




[04] 





■ MOSFET 



1X10' 



[US] 
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-0.4 0 1.0 1.4 

Vg (V) 



24 



11 

-7^ 




(c) 




Vb 



MOSFET 
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[06] 



1X10* 
1X10* 
1X10^ 
100 





iieoiiMiliyilislgll 


1 l_l 1 III! 

"i "T 1 


■,,.-j^;Tjini[L---L^^ 




"^^Tt^mii, 1 1 i iiig 




— ~T- -FT T^T r-^^- f Tt" 







10*Q/sqr. 

3X10^Q/8qr. 

lO^Q/sqr. 

300D/sqr 



10 100 i: 

MOSFETi:C0ffi»S(Aim) 



[119] 
p 




(a) 



(b) 



(c) 




As 




As 



u ( u n u r-' 



23 



e 24 

V. ^ 



-r- — I .4 



[010] 
33 



32a Gate 



I r — I i 32a 



Sl-Sub 



^31 
-30 



32b 



[01 1] 



42 



46- 



1 43- 



40 



41 
lf^45 



44 



m\ 2] 

53 
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F^~M0^) 5F040 DA06 DA27 DB03 DCOl DC03 
EB12 ECO? EC12 EC13 EE05 
EF02 EKOl EK03 EK05 FA03 
FB02 

5F048 AC03 BA09 BA15 BB05 BB08 
BB09 BGOl BG07 BG12 BG15 

5F110 AAOl AA06 AA08 AA09 AA30 
BB04 CC02 DDOl DD03 DD04 
DD05 DD13 DD14 DD22 EEOl 
EE04 EE05 EE09 EE31 GG02 
GG03 GG04 GG32 GG37 GG52 
GG58 HJOl HJ04 HJ06 HJ13 
HM15 NN62 NN66 QWl 



